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forms 

5 The present invention .eXa.es to '-—east " 

a, one cyc^xtrin. 

orrises important excipients for 
10 The group of cyclodextrins comprises icals a „ d 

1 .nanufacturing foodstuffs, /^^^n n^er of analytical 
pesticides, and is also of "ggZTlamt of the interesting 
Li industrial separation *=f^™ & ^ their abi lity to form 

Cy clodextrins ™ p ^.'SrS=r" ./ 

compositions in order to "^.^ employed therein. The observed 
forms or of the active ^f^^ in the presence of 
2 0 Edified P^*^-^^tSl»«d to the fetation of 

SSSS^^S^ — proved 

cyC lodextrin-active increased stability to 

chemical properties such as, P oxidation , reduction, 

25 the effects of light and te ^"£ r ^ tered pfcyB ical properties 
hydrolysis and dehydration and/°r alt er P^Y ^ ^ 

such as, for ^^jX^Zl^ ^ also *"« " ^ 
SSrr^S^'oS of active ingredients. 

30 cyclodextrins can be P^ss^ ^t^SSL 

on the one hand, the c * ol ^ eXtr ^ **" e f * ith the binder and 
. £o rm, for example as powder ^-^^ afte r 

active ingredient and then, wh a ^ * foE , f for exa mple 

! 35 homogenization, compressed to give tn 

by conventional tableting processes. 

How ever, additional ^4XSLrS2™S such 
producing ^^^"^rictivrtngredient, with cyclodextrins 

40 process is ^^^if^^ /disadvantage of this process 
in aqueous suspension or ^°^° n ; in , ? redient complex must 

is that the resulting '^^^^^.Jd off and/or dried. 
^ worKed up, that ac ?ive Ingredients in 

An increased rate of ce^wtij reported by T. l^ftsson et al., 

45 aqueous suspension or ^olutio 399 . 4 02 and Pharmazie 
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«. coition. » - ~ ' — tot ~ 41 ~ " 

formed- 

n . wo 98/55148 discloses a ^^^^iT^ric 

gel is Voiced into gelatin capsules. 

amount of solvents employed low, WO 94/11031 
10 in order to keep the amount ot * C y C iodextxih-active 
an d F*-* 2705677 ~— £S£ ^ lt s of cydodextrin and 
ingredient complexes by ^xtrudi g lvent-i solvents 

active ingredient which — ^ wate r, ^thanol or 

Mentioned as -^^0^0 90%' of the veight of the melt 
ethanol, in amounts of from 20 to 



15 etbanol, 

for extrusion 



^ nmducinq ©olid mixtures of 

cyclodextrins and active ingr cvclo dex';rin carrier. After 

20 active ingredient is emoedde d is .round and employed. 

the resulting ^f^nders for producing dosage forms. Barrel 
with the ^^-^ ° f le ^f e 2 r 9 ; c ^necessary ,or this process, 
temperatures of at least 

, extrusion has been known 

25 The production of dosage £ °™ s extrusio n of an active 

for some time. This entails » ^ f of a poly meric 

ingredient-containing, usua ^ shaping the extrudate to 

active ingredient-containing binder an^ ^ 
the required dosage form, for examp Bp _^ 240 906 and 

30 rolls or molding belts, see EP-a 2*0 , 
EP-A-358 105. 

• oHU a need for dosage forms with active 
« £«»ter rele.se of active ingredient. 

active ingredient. 
40 v ^« achieved wten a plastic mixture 

we have found that this in the presence of 
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3 



. to produce a cyclodextr in-active ingredient complex in elaborate 
preceding process steps . . 

T he present invention therefore relates to a fc 
5 producing solid dosage forms comprising ' ^.^^ ^ 

one P^olo^ the 
active ingredient and at least on y rature below 220 oc 

™raddi r n e g rr 0 d iv^ srrsi^ p— ™ * 

10 shaped to the dosage form. 

Particularly preferred dosage forms are tablets Y 
coated tablets, pellets and suppositori.es. 

20 Polymeric binders suitable for the process according to the 
20 are those which are physiologically grated 

apP ropriate for the part^ 

The polymeric binders P r ^ e "^ ™ ? olu ^ le or swe ilable in a 
solidification, and are at le ast pdymeric binders are: 

25 physiological medium. Examples of suitable poiyme 

synthetic polymers such as polyvin V 1 ^^*^'^ as 

.cerate, polyvinyl alc^l. ^^""^yLte., 
plates). P°^' h ^» yalkyl ™^f^»°i:^thyfLryU«s 

SoT^r^^s. 91 yc T 

preferably with molecular weights «bo« ^^"y^Le 4000 

or completely hydrolyzed), 

Specially methylcellulose and ethylcellulos.*, 
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nydroxyalkylcelluloses, in particular hydxoxy^opylcellulose, 

cellulose phthalates, xn particular ceiiuio« 
5 and hydxoxypropylmethylcellulose phthalate, and 

especially galactomannans . 

Of these, the synthetic and modified ^^JS, - ^ erred, 
preferred, and the synthetic polymers are par .xcularly p 

15 pref erred polymeric . ^i^^^g-.. P^^^^ • 
.iwioelluloses and hydroxyalkylcelluloses, n P«^ 
hidroxypropylcellulOBe and nydxoxypropyl^thy Lcellulose, 
£!y<h£ro£al*yl acrylates, and poly ( hydroxy .Lkyl 

20 mtihacrylates), polyacrylates and ^^^J^ LmMimt 



30 



35 



particular between 15 and 80. 
chemically bound to the polymeric binder. 

„ ™ Pla8tl c - — r-.-.r y rr!ors,% 
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concentration .ay vary within lide ^'if^t^ 
activity and release rate. The only condition is . 

i-n achieve the desired effect. Thus, ;he active 
ingredient concentration may be in the range Erom 0.01 to SO* by 
mgredxent weight, and in partxcular 1 to 

5 ?sl%'ZZZ " is also possible to employ nominations of 
active ingredients. Active ingredients for tb, purpose of the 

t^nare also vitamins, minerals and plait extracts or plant 
P^aSorwith ° P harmaceu;ically active con 3 tituents and plant 
10 treatment agents and insecticides. The vitamin xnclude the 

vxtaSns of the A group, the B group, by whicx are meant besxdes 

T B , and B 12 and nicotinic acid and nicotinamide also 
compounds with vitamin B properties such as adenine, 
pantothenic acid, biotin, adenylic acid, foil, ~f ' 

15 pangamic acid, carnitine, p-aminobenzoic acid, 

iipoic-acid and vitamin C, vitamins of the P jroup, E group, 
F group , H group, I and J groups, K group and P group ■ 
extracts o/plant preparations include, for -«^2*£f 
extracts, in particular St. John's wort extract, milk 
20 exSact, cava!cava extract, celandine extract, Gxngko *>xloba 

extract', and essential oils, especially garli: oil, camomile oil, 
peppermint oil, caraway oil and eucalyptus oxL. *^i.ve 
Ingredients for the purpose of the inventxon also xnclude 
therapeutic peptides and vaccines. 

" The process according to the invention is suitable, for example, 
for processing the following active ingredients or the 
pharmacologically active salts thereof : 

30 acebutolol, acetylcysteine, acetylsalicylic a=id, ^clovir, 
alfacalcidol, allantoin, allopurxnol, alprazolam, ambroxol, 
. amikacin, amiloride, aminoacetic acid, amiodarone amxtrxptylxne, 
amlodipine, amoxicillin, ampicillin, ascorbic acxd, »P*^- Ba ' 
a^temizole, atenolol, beclomethasone, benexata, benserazide, 

35 benzalkonium hydrochloride, benzocaine, benzoic ac id, 

betamethasone, bezafibrate, biotin, bxperxden, bxsoprolol, 
^epam, bromhexine, bromocriptine, budesonide bufexamac, 
buflomedil, buspirone, caffeine, camphor, ^ptopril, 
carbamazepine, carbidopa, carboplatin, cefachlor, cefadroxxl, 

40 cefalexin, cefazoline, cefixime, cefotaxime, sefotiam, 

ceftazidime, ceftriaxone, cefuroxime, chloramphenicol _ 
chlordiazepoxide, chlorhexidine , chlorpheniramine, chlortalidone, 
cnoline ( cyclosporin, cilastatin, cimetidine, ciprofloxacin, 
cisapride, cisplatin, clarithromycin, clavulaaic acid 

45 clomipramine, clonazepam, clonidine, clotrimazole, codeine, 
cnoTestyramine, cromoglycic acid, cyanocobala^in, ^roterone, 
desogesSel, dexamethasone , dexpanthenol , dextromethorphan, 
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ketoprofen, ketorolac, garlic oil, labetalol, J-acxu 
SSbin. levocarnitine, ^r"*^^"^:" 1^^^ 
levonorgestrel, l*™^ 0 ""*'^ menthol, 
20 loperamide, 

methotrexate, methyldopa, metnyap minoxidil, 
.aetoprolol, miconazole, ^"^"^E^V* combination* and 
misoprostol, morphine, multivitamin^ naproxen, 
mineral salts, N-methylephedrine , n i COtine , 

30 paracetamol, penicillin G phenylephrine, 
phenobarbital, phenoxymethylpenicillm, pneuy * 

tranexamic acid, tmmoiu, uracil, valproic 

trimethoprim, troxerutin, thiaprofenic acid, *™ c ^' va p 
IciT vancomycin, verapamil, vitamin E, zidovudine. 



45 
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Preferred active ingredients are ibuprofen (an racemate, 
• enanSomer or enriched enantiomer, , ketoprofen, .flurbiprofen, 
berate! cefotiam, chlordiazepoxide, digitox,n, thiaprof en^c 

acid, garlic oil, diazepam., piroxicam, itraconazole, 

5 ketoconazole, iodine, nystatin, prostaglandin,, , ^^"T*' 
olxamethasone, estradiol, verapamil, ^ff^^^lUc 
omeprazole, ranitidine, cyclosporin, trandolapnl and therapeutic 

peptides . 

10 Cyclodextrins for the purpose of the invention are cyclic oligo- 
or polysaccharides, for example so-called eye Loamy loses or. 
cycloglucans, and analogous cyclic carbohydra :es ar * 
described, for example, in Angew. chem 92 d P- ^^'^ 

Vogtle, Supramolekulare Chemie, 2nd Edition, (1992) - 8uxt "»" *~ 

15 preferred are those cyclodextrins which have .i structure suitable 
ror interactions with active ingredient moleoles, in particular 
in the sense of host-guest systems. Particularly suitable 
cyclodextrins are those consisting of 6, 7,8 or 9 _ 
a l4-glycosidically linked glucose units, whx=h are called a-, P , 

20 v-or 6-cyclodextrins. Higher structures analogous to 

cyclodextrins and composed of a larger number of glucoses or 
similar sugars are also conceivable and suitasle. 

Also suitable as cyclodextrins are modified cyclodextrins such 
25 as, for example, products which can be prepaid by reacting 
cyclodextrins with alkylene oxides, alkyl halLdes, acid 

chlorides, epichlorohydrins, isocyanates or halo ^f 
carboxylic acids. Thus, suitable examples are products of the 
reaction of cyclodextrins with alkylene oxides such as ethylene 

30 oxide, propylene oxide, butylene oxide or styrene oxide. One, 
lore 4han one or all hydroxyl groups in the cyclodextrin 
p^lyethers formed in this way may be substituted. Depending on 
the degree of substitution or the chain lengths of the polyether 
units? the average molar degree of substitution that is to say 

35 the ^mber of moles of alkylene oxide with which one mole of 
cyclodextrin is reacted, is usually between 3 and 2°'°°°' * ut 
there is in principle no upper limit. Particularly suitable 
examples are the products of the reaction of 

abating agents such as Cl -C 22 - a lkyl halide,, for example methyl 
40 ch^ride, ethyl chloride, isopropyl chloride f^*' 
isobutyl chloride, benzyl chloride, lauryl chloride, stearyl 
chloride, methyl bromide, ethyl bromide, n-butyl bromide and 
dialkyl sulfates such as, for example, dimethyl sulfate or 
. diethyl sulfate. Reaction with alkylating reagents ^*"»*° 
45 cyclooextrin ethers in which one, more than one or all hydroxyl 
groups are substituted by alkyl ether groups. With the 
cyclodextrins composed of glucose units, the average degree of 

M/39152 
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■ verification per glucose unit is usually in the JJ^*^ 9 

to 3, preferably in th. ^Tr lTz preference is 

preferably in the range from 1 to ^J*^ ^__ or 
given to methylated, ethylated OT J* *J e «Mr±f ication of from 
5 ^y.lodextrins ^J^^£2^^« are 

1.5 to 2.2. Also suitable are cycxo cn iorides such as 

obtainable by reacting cy ^^^^arly .mitable are 

cnl^r iurar^^^/aoryloyl chloride, 

^o suitable are -o-T-f^^S^^^^- ^ 

cyclodextrins which are * ncorp °^f ^ attached to side 
polymers and/or ^-^-"^^^TiL^nains of polymers. 
15 chains of polymers or are themselv es si dextrin un it* 

Polymer^modified cyclodextr^ xn ^ c V^/ cin be obtained, 
are arranged in the ma,n ^££^££ oi: in the presence of 
for example, by reacting c £££^"j£ Bf £or example as 
. suitable coupling or "osslxnking reage »«J p 1225> 
20 described in Belv. Chim. Acta, Vol. , ^ lodextrin uni tB 

Polym .r-modified cyclodextrins in can be 

are side chain -^^^^^^extrLs modified with 
obtained, for example by °jel££££ with ether conLonotners, for 
polymerizable groups .^^^^tmeth) acrylates in the 
25 example by P°^^^S^ rt ir.t*l nonomers or by 

35 groups or halogens. 

, unified cvclodextr:.ns and processes for 

! further suitable ^;^ e ; A 196 , 2 76 8, which is 

! their preparation are described xn DE A 

incorporated herein by reference. 



45 
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This is the case in particular ^^SLf^ 
polymer-modified cyclodextrms is above 10,00 >^p 
20 000 or 50,000. In these cases, the cyclode.ctrin 
chemically bound to the polymeric binder, 

5 xn the case of polymer-modified cnO^^^^S^ 
* h ich are chemically bound - b^der, * ^ 

molecular weights above 30,000, ^ plastic mixture, in 

included in the total polymer cont ent °^ n ^ yclodextrins 
10 the case of polymer-modified cycl which ha ve 
which are chemically bound ^J^^^t must be 
molecular weights above 30,000, the cycioa lastic 
included in the total bound to 

mixture. Examples of SUit ^ 0 ^ately high molecular weight 

B^^z^ ^^^^ - 



combnoitvers 

20 



The plastic mixture may 

preferably from 0.5 to 70% by 'he amount 

from 1 to 60% by weight of at least one y 
of cyclodextrin is preferably chosen bo tha^tto 
25 between active ingredient and cyclodextrin " " ^and 
0.1 to 4.0, preferably in the range Y" 0 t to 2 0 In 
particulalry preferably in the range from 0 - ~ 0 ; h e ^ 
oref erred embodiments of the process according to 
it proven advantageous to employ active ingredient and 
30 cyclodextrin in approximately equimolar amounts. 

It is also possible to employ in the process acc ordi ng to the 
It is also V examole those which facilitate 

invention excipients, for example tno properties of 

production of the dosage forms and/or aaprow the prop 
35 the resulting dosage forms. 

Examples o* «* excipient. axe 

.xcipKnu, the total a*°u»t of which can Be up buUla, 

ca^thnceiiu-. ^^rsc'^rs^-i 

^T- ~a^ pota« ^-"^Lahly .... 

45 particular in a concentration of from 0 .02 t P 
to 20, % of the total weight of the mixture; 
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calcium stearatea, talc .olid at room 

5 rr^Sirs L, c, y =, - cj. «*» « _ 

preferred. «».. —h « ""TV"".^^ .SaTox together 
!.«. ana -V la I"™« ^ Particular 

the total weight of the composition for a partic 

fl ow regulators, for example Aerosil, in an amount of from 0.1 to 
IS 5% of the total weight of the mixture; 

concentration of from 0.001 to 10. preferably 0.5 
20 total weight of the mixture; 

microbial attack. 
" !t is al.o feasible to add wetting agent., p,:e.er V ati«a. 

■ :To^l. aoSs'an, aoap-lixe aurfac . 

3 0 Si alfcyleulfonatea, .alts of bile and 

Geloaxre, vitamin B ikvo e» .„„,,„ et ,a. Pharmazeutische 

35 acid eater.) (c£. «or example, a. sucker et 
Technologie, Thienie-verlag. Stuttgart 1978) . 

Kxcipient. for the purpose of the ^.^^.^r" 

and citric and succinic acids, bile acids, sterols an 



stearate , 
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others as indicated/ for- exan^le, by J. 1". Ford, pharm. Acta 
Helv. 61, (1966), PP. 69-98- 

Pharmaceutical excipients .1- include ^^^T ^ 

pp. 98-101) , 

10 thermal stability and compatibility witu 
used. 

20 their ethers, esters of c, ~ .rom.tic compounds with 

acids, alKanes. aromatic end =°>«£» ^ocacbona such as, for 
„p to 12 carboa atoms and chlorinated nyar 
example, methylene chloride. Another solvent »hrch can n 

liquid COa- 

25 4 ^w-sHn cases to add active ingredients 

It may be advantageous in certain cases to a solventf for 

^nr^abo^nSoned^nt. ^en "rmCthe 
Stare^or^le. active J™^ 

30 are «^- l ^^>.r!aolub™ acttv. Threats can therefore 

soluble in water* Water -so aueu.* » v be taken up in 

M employed ^^^^^'^^JT^LJU*^ 

the aqueou. solution or ^^^ ient8 whiot „« soloble in one 

45 of the binder. The plastic mixture is pre e x. bl y f 
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..„ olvina one or more components (that is to Bay binder, active 
• Sarealent anl/or cyclodexSin) with lipids or .solvents such as, 
or example! those mentioned above, but taxes place mainly or 

exclusively by exposing the components) to t.iermal or 
5 themomechanical effects (that is. to say by ^jrmal 

olasticization) . The plastic mixture is preferably formed oy 

elusion, particularly ^^^^^^L* -own 
plasticization process steps can be carried oat in a ma 

c=«en« of ***** publication* .re i„=o Ip or, t ,a h«re,n by 

reference. 

^ fhaf is to sav binder, active ingredient and 
The components, that is to say , , . 

tne cyclodextrin, where appropriate together *ith 
20 pharmaceutical additives, to be ^^^^T^^Z 
and uremixed, operating the equipment such as stirred vessels, 

in solid form or as solution, suspension or dispersion. 

It may be advantageous in particular embodiments of the process 
" according to the invention first to form a plastic 
30 binder and active ingredient and, ^.e a^pr^ta, 
and to add the cyclodextrin to this. This 

advantageous in particular when the «a« ^as 
plasticizer-like properties, and the reduction in the ° ver ^ 
Access temperature which can be achieved thereby is desirable. 

35 it may be advantageous in particular embodies of the PJ^J" • 
acceding to the invention first to mix the ,ctive -^edient and 
cyclodextrin, and to add them to the plasticized *" d ~; ™ 18 

S exSuders or beatable containers with agitator, for example 
45 kneaders (such as of the type mentioned belov) . 
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It is al 8 o possible to use asking apparatus one employed for 

mixing in plastics technology- Suitable apparatuses are 
Scribed, for example, in "Mischen beim Herstellen und 
Verarbeiten von Kunststof fen" , H. Pahl, VDi-Verlag, 1986. 
5 Particularly suitable mixing apparatuses are extruders and 
5 dynamo Astatic mixers, and stirred vessel * 
eSrrers with stripper -^; s ™ SE'«d, 

•rStor/stator systems (for example Dispax supplied by IKK) . 
in the case of sensitive active ingredients it is preferable 
„ f irft for the polymeric expand Theffor the 

^fing^^ 

^^^^^ - 
20 active Ingredient. 

The *l*in, .pparatu, is ch«,ed -»"nuo»,ly or 

depending on its de.l<,n, in a conventional wa ; , 

^ an £ in~ ^ -d^o, ^ ^ ^ 

if the viscosities and pressures are high. Liquid meaxa 
metered in by a suitable pump unit. 

„ The ■niKtv.re rained by .i^and 

„v Bre aroropriate, the active ingredient and/Mr cycioac* 
S£ appropriate the additive(s) into the plastic state is 
pasty, viscous or fluid (plastic) and is therefore 
ex'udable. The glass transition temperature *f ~ 

35 preferably below the decomposition temperature of all the 
components present in the mixture. 

The steps of mixing and melting in the process can be carried out 
In the Tame apparatus or in two or more ^^^^ of 
40 apparatuses. The preparation of a premxx c * n ***! v f ^emix of 
t ne conventional mixing apparatuses described above A pr ^ 
this type can then be fed directly, ^SSi 
and subsequently be extruded, where appropriate witn x. 
of other components. 



45 
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extruders, coronating or . c - nt " r ^f^ e5 ; iiry in the extrusion 
5 equipped with fading ^'J^?™ generally equipped with 

to evaporate a solvent, pre f e rre<l extruders are 

*,traoorating section. Particularly Pt«~ 
. £T5 the '« aeries fro* «ern.r * Pflerde,:«. 

10 The proce.a accordin, to the ^-^S.^ dona J" <H £ 
produce -Itilayr ^ lode " r "^!°"i £ Mtures of the 
co.xtru.ion, in c... a pi »£f * n °% £ „, lich oont ain. 

15 ssr« « — 

layers- 

20 They can be xn open or 

closed multilayer tablets. 

the individual extruded or other dieB dep e„de on the 

25 co.xtru.ion die. The shape of ^J°*"™ £ dl .„ „ e . llt ale. and 
rM uired j*- ; /-f depend, on the 

SSS^S-TlH.'— and the retired toeace f«. 

,.. x* »e poa.ible *• ^.S^TSt theTonio^nis i. 

pL.tic state in the P-J-^SS, « « » »•"=• ■ 1 ™ 
the range from 30 to 200 c , P * thsrefore M below 

tradition ^ ^ce.s.r y . :.t i. reduced W 
J20OC, preferably below l»» „ ceDtabl e plasticixing 

3S conventional. ^*™ C f°f "aaLSer"oea not exceed 30* of the 
exoipients. The amount °« ^"^^ so that the druo f»n» are 
Z^ZZFZ* „o*cold l f low. However, the fixture 
preferably contains no plasticizer. 

40 

ra „ple. ^Xab^in-irtrieTo^ound. anch as. for example, 
organic, preferably invoi nroDV iene glycol, glycerol, 

C-^-altanola. ^^^'^ E "" lt "" >lS 
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Sters (for example aliphatic dicarboxylic 

ben.oic esters, C £?£, sebacic esters, aselaic 

esters (for example dialxyl adipates, s egterg ^ a£j 

of the total weight of the plastic mixutre. 
10 In preferred e^nts of the present invent, the plastic 
fixture is prepared by employing 

, . , ^ at leaat one active ingredient, 
a) 0.5 to 30% by weight of at least o extrin , 
15 b) 0.5 to 70% by weight of at least ^ y ^ 

i n +o 98% by weight ox ^ xc< * 3 . . 

^ o t o 50% ^ weight of conventional excx P3 ents. 

,. n to the invention can advantageously be 
The process according to the inve conditions, for 

20 carried out wholly or partly under ster ^ guch aSr £ 

example in clean l^rl ^ Sap ^machines, such 

example, weighers, mixers, e «™\ It , iB possible either for 

aB calenders, nip devices -^Suced into tS process in 
the starting materials to be in "oau dititm of suitable 

25 sterilized form, where "^^^J^a/ox for the process 
antibacterial and/or ant ; v " al ^" u " \; ^ chosen so that 
conditions, especially Invention are obtained. The 

sterile dosage forms according to ^ ^ advaitageously be further • 
resulting sterile dosage forms '"""J for example to 

30. processed, for example by 

parenteral products, or be packag packaging may 

blister packing or sealing. The shapi g when the 

also be carried outsat X^T^el^^s carried out by 
shaping of the plastic Sttoduclng, in addition to the 

35 molding rolls. This - * °£ 9 Bh „ etB be tween the melt 

plastic mixture, materials in the possible to 

reference . 

Xt is specifically possible for solid ^^^^ * 
the process according ^^^lled worker . for example from 
45 solutions" is familiar to the skilled «> solut ions of 

the literature cited at the °f d , ctive ing redients 

cyclodextrin/active ingredient complexes or 
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and/or cyclodextrins in polymers, the cyclodiwrtr in/active 
ingredient complex or active ingredient and/or cyclodextrin ib xn 
the form of a molecular dispersion in the polymer. 

5 a further advantage of the present invention is that this process 
can be used to produce solid dosage forms in vhich the active 
ingredient(s) and the cyclodextrin* s) interact , for example xn 
the form of cyclodextrin/active ingredient conplex formation. 
Preferred cyclodextrin/active ingredient complexes are so-called 

10 inclusion or host-guest complexes. Such complexes can be formed 
by inclusion of active ingredients in cavities of cyclodextrin 
aggregates, for example by what is called molecular encapsulation 
or by stoichiometric or approximately stoichic metric interaction 
of one or more active ingredient molecules with one or more 

15 cyclodextrin molecules. 

The dosage forms according to the invention show better release 
properties, incrased stability of the active ingredients and 
excipients present, and/or improved organolept ic properties , for 
20 example appearance, odor and/or taste. 

. The process according to the invention can advantageously be 
carried out at temperatures below 200°C and praferably below 
170°C, but above room temperature (25°C>, preferably above 40°C. 

25 The process is carried out in particular in a temperature range 

which extends upward or downward by 40OC, preferably 30°C and 
particularly preferably 20°C, from the softening point of the 
mixture of components and, respectively, the nelting point of the 
main component (s) plasticized first. It is particularly 
30 advantageous that cyclodextrin/active ingredient complexes and 
cyclodextrin/active ingredient complex-containing solid dosage 
forms can. be produced with the process according to the invention 
at the abovementioned temperatures. 

35 The dosage forms which can be produced by the process according 
to the invention may contain from 0 to 100%, preferably 0.1 to 
99.5% and, in particular, 5 to 99% of the active ingredient ( s ) as 
cyclodextrin/active ingredient complex. In a preferred embodiment 
of the process according to the invention, at least 10%, in 

40 particular at least 30%, of the active ingredisnt employed is 
present in the form of a cyclodextrin/active ingredient complex, 
in another preferred embodiment of the process according to the. 
invention, the active ingredient is essentially completely 
present in the form of a cyclodextrin/active iagredient complex. 



45 
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The plastic mixture according^ the invention is -^.^J* - " 
I^oriate after cooling or solidifying, for all conventional 
orocessss for producing solid dosage forms, such as granulate, 
£inaing concession, casting, ^^tion^lding ^ahlet^g 
5 under pressure, tableting under pressure with heat and, 
particular, for extrusion and melt extrusion. 

The process according to the invention can be used to **<*** g or 
larae number of solid dosage forms. Thus, for example, powders or 

employed directly for therapy or, where •»^£**Vj£ a 
of conventional excipients, f^ U ""j£££' 
tablets, suppositories, implants and parenteral products. 

15 nroce89 according to the invention is preferably used to 

snape dosage form^ before solidification of tne plastic mixture, 

H ^^e result where appropriate after coating in any 
ZlT^VZ: 1"% form which can be employed in therapy. 

20 The shaping to the dosage form before -o"-" 1 "*^ 

Sace in a variety of ways, depending on the viscosity of the 
fx^ic mixture, for example by casting, injection ■ 
compression, nipping or calendering. This xs done by *™ v * y ^ 

25 plastic mixture -sc^ed^bov^ one 

preferably, with an extruder. 

ratte e r - Tdownstream exLuder to the shapinc f e ^n ^y 
cases it has proven advantageous to » ^ o ^transporting 
and/or where appropriate provide a guide chanrel for tra po 

35 the extrudate * order to en ^^^^^Z^ 
^^^TSSlbWo* «- active ingredients and/or 
cyclodex^n/active ingredient complexes to be ^ 
emoloy multilayer extrudates, for example coe2 « uda ^ B '" 

40 described in WO 96/19963, in the process according to the 
invention . 

S T^ J. ex"« prefer,^ ««* a «.«.« «~ 
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i. in the form of a ribbon or of a strand, preferably 

Suitable downstream shaping steps for of the 

5 example, cold cut, that « ^.-^LSSSIon, hot ^ utf that is 
extrudate after at least P artia V! n f "^ate while still in 

forms can be provided with a coat »ng by con coatings are 

dovnatrea. proems step, suitable Mteriala «r f 

20 the pelves — ti<— » SSnr^ST^ii- «*» 

S 1 ^™": ™ ^ate.fand ce™ ether, such 

Ta & - opy^ce; ; r my 

described in DE-A-196 29 753. 

It i* particularly preferred for all the ^ 
^ ™ +he still plastic mixture or st.xll plastic 
30 carried out on the still P appropriate with subsequent 

extrudate. Besides hot cut, where app v fQ oducing the 

a suitable molding calender . Su ^ abl ^.f > "^ n _ wii;h at least 
have molding rolls and/or belts 'f^^*'™^*. having 
one of the molding ^^^l^slTo .fixture. It is 
depressions to C alSder with counterrotating molding 

45 S^S. d T=1.S.r£S suif^^ts and device. 
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* • „ k»h- s arc aenerally disclosed for example in 
/ SSStH 105 w"=, incorporated herein »* reference. 

SS. neoe.se. 

50°c and particularly preferably is to 



mixture ♦ 

15 



derivatives. It is particularly preferred „„ l4 , 0 
according to the invention to be essentially f::ee of adds. 

« Tf ia referred for at least 10% by weight of "he active 

ing red!ent to ^ present in the for. of a cyclodextrin/actxve 
ingredient complex in the dosage forms according to the 

invention. 

30 The following examples are intended to illustrate the invention 
without restricting it. 

Examples 

35 Extrusion took place in each case with a werne:r * * f ^ derer 
zS!30 twin screw extruder with five sections under the 
conditions stated in the particular example. 

Comparative Example 1 

40 475 g of polyethylene glycol PEG 6000 were 

B-estradiol and calendered to 1000 mg oblong tablets. Extrusion 
took place under the following conditions: 

*45 Section 1 20°C 
Section 2 40°C 
Section 3 50°C 
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20 



Section 4 60°C 
Section 5 50°C 
Die «2°C 



c fi6lM9e of the active ingredient from the tablet3 was 

after 20 and 30 minutes. 
10 Comparative Example 2 

Release of the active ingredient from the tablets of ^a dosage 
7£ Stained in Comparative Example 1 was ^--d under 
analogous conditions (USP; 0.1 M hydrochloric acid, P H 1-0, 
15 Z ^U but 150 mg of B-cyclodextrin W7M1.8 8 
lethylaUd P -cyclodextrin with a degree of ^ > 

»r P urevioualv added to the test medium. The release was e* 
r £ «rT» ^»t«. .»% .«er 20 mute. .M 2» after 30 mnu.es. 

20 Example 1 

ann o of polyethylene glycol PBG 6000 were ertr»dea with 25 g of 
calendered to 1000 mg oblong tablets. 
25 Extrusion took place under the following conditions. 

Section 1 20°C 

section 2 40°c 

30 Section 3 50°C 

Section 4 60°C 

Section 5 50°C 

Di e 42°C 

35 Please of the active ingredient from the tablets was 

invested by the USP paddle method <0.1 M °"Yo 
171.0; 150 rpm). It was 48% after 10 minutes, 77% after 20 
minutes and 80% after 30 minutes. 

40 Comparative Example 3 

400 g of polyethylene glycol PEG 6000 were extruded with 100 g of 
ibuprofen and calendered to 1000 mg oblong tat let.. 

45 Extrusion took place under the following conditions: 
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Section 1 20°C 

Section 2 40°C ' . 

Section 3 50°C 

Section 4 60°C 

5 Section 5 50°C 

pie 42*C 

Release of the active ingredient from the tablets was 

and 7% after 120 minutes. 
Comparative Example 4 

15 Re lea 3 e of the active ingredient from the tablets of ^ dosage 
Xrm obtained in Comparative Example 3 was determined under 

mqp- 0.1 M hydrochloric acid? pH. l.u, 

20 24» eifter 20 .ulnatM «id 2'* »«« 30 "M-""" 3 " 

Release of the active ingreflient £ro» the tablets wee - 

25 and 15% after 120 minutes. 
.. Example 2 

" 250 g of polyethylene glycol PEG 6000 were ext rud + ° f 
30 ibuprofen^nd 150 g of P -cyclodextrin W7M1.8 a.d calendered to 
1000 mg oblong tablets. 

Extrusion took place under the following conditions: 

35 Section 1 20°C 

Section 2 40°C 

Section 3 50°C 

Section 4 60°C 

Section 5 50°C 

40 Die 42°C 

Release of the active ingredient from the tablats was 
^es'gated by the USP paddle method 

P H 1.0, 150 rpm). It was 18% after 20 mmutes, 24% after 
45 minutes and 26% after 120 minutes. 

3010/ew/iT 
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We claim: 



5 l A process for producing solid dosage forms comprising as 

components at least one physiologically tolerated polymeric 
binder, at least one active ingredient and at least one 
cyclodextrin, wherein the component are mixed «> d 
plasticized at a temperature below 220°C without ^ding^a 
10 solvent and the resulting plastic mixture iis shaped to the 

dosage form- 

2 A process as claimed in claim 1, wherein tt.e molar ratio 
" between active ingredient and cyclodextrin is in the range 
15 from 0.1 to 4.0. 



3. 



20 



25 



4, 



A processes claimed in either of the preceding claims, 
wherein the plastic mixture is produced by employing 

a) 0 5 to 30% by weight of at least one active ingredient, 
b> 0.5 to 70% by weight of at least one cyclodextrin, 

c) 10 to 98% by weight of at least one polLymeric binder 

and . . 

d) 0 to 50% by weight of conventional exc:.pxents. 

n process as claimed in any of the preceding el aims wherein 
the plastic mixture is shaped in a molding calender to dosage 



forms. 



30 * a nrocess as claimed in claim 4, wherein a molding calender 
5 * witn^un^rrotating molding rolls is used, with at least one 
of the molding rolls having on its surface depressions to 
receive and shape the plastic mixture. 

35 V A process as claimed in any of the preceding claims, wherein 
' polyaklylene glycols, alkyl celluloses, hycroxyalkyl- 

celluloses, polyvinylpyrrolidone, poly (hydroxy = . 

( meth>acrylates>, poly<meth>acrylates, ^^^"^ 

monomers selected from M-vinyllactams, vinvl esters and alkyl 
40 (meUOacrylates, or mixtures thereof, are employed as 

polymeric binder. 

NAE 3/98 Gd/3010 11,03.1999 

45 
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. 7. A process as claimed in any of the preceding claims, wherein 
polyethylene glycol, polyvinylpyrrolidone or copolymers 
comprising N-vinylpyrrolidone and vinyl acetate are employed 
as polymeric binder. 

5 

8. A solid dosage form which is essentially free of aliphatic 
C 2 -C 8 -di- and -tricarboxylic acids and arojiatic 
C 6 -Cio-monocarboxylic acids, obtainable by a process as 
claimed in any of claims 1 to 7. 

lO 

9. A solid dosage form as claimed in claim 8, wherein at least 
10% by weight of the active ingredient are present in the 
form of a eye lodextr in/ active ingredient complex. 

15 
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A process for producing solid cyclodextrin-coni;aining dosage 
forms . 

Abstract 



The present invention relates to a process for producing solid 
dosage forms comprising as components at least one 

10 physiologically tolerated polymeric binder, at least one active 
ingredient and at least one cyclodextrin, wherein the components 
are mixed and plasticized at a temperature belcw 220°C without 
adding a solvent and the resulting plastic mixture is shaped to 
the dosage form, and to the dosage forms obtainable by this 

15 process* 
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